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jESfcWJftl" i N i a M 1 i_ a 0 2 (^*, M 1 f±B 

, Mg, A 1 , Ti, Mn, V, Fe, C o, C u, Zn, Ga, Y, Z r, N 
b, Mo, I n^«biiK$ft&^&< tt^O7C^T^0. 0<a^l<O^ 

f*£8lfci-o ) ^$*L*v^A^u>^;H£^8tft^fc&j£^L i Cob M2 

l_ b 02 M2 i±B, Mg, A 1 , Ti, Mn, V, Fe, Ni, Cu, 

Zn, Ga, Y, Zr, Nb, Mo, I nfrb&1R2tL2>&% < t i>—ffl£<?>7t 
0 < b ^ 1 (VlkftZffitz-fo ) 'Jf'JAa^ M££«t 

t^^il^^^ < lit, 'Jf^AvV^V^WiWl^ 

IrZ^mmVtJKM^Xr-jVfD^mmtfjEmmw: lmAhS/;U. 0X10-8 
~2. 4X1 o-4g<7)ftH-e^^^i:^#mt-r^»#7Km«¥K~^:m^o 
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USfcU, L iCo02 fO'Jf-^A3/^M^i», L iNi02 f 
0';^^A-»y^;Ht^g?'fk^^ > > L iMn 2 0 4 fO'Jf ■JA^vr/H^i 

[0 0 0 4] 

>i^-c% l iMn 2 o 4 m<nv^^ ^yfty*%^Mitm*m^tzWj / k, l i 

C o 02 fO'Jf ^An^M^Itt^, L i N i 02 y 

#14 & Jg v > £: v * ■? IUJJB o „ 
[0 0 0 5] 

Z.(Dtztb, S^C&^Tti, #It^3 0 2 4 6 3 6 -^2r#lC;^£ *L& J: 9 
IE41-»«£LT, L i M n 2 0 4 ^O'J yiry$L'&&ftMt L iNi 
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L#>U X n ^lEfe^tf® t LX, L iMn2 O4 fO'Jff 
m&mtWt L i N i O2 ^0';-f-^A-«^5r;l/^H^t ^rjl^^-^^feO 
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-T&iEffiiSWRU, ftJ&AL i N i a M 1 i_ a 0 2 (jS*, MlliB, Mg, A 
1, Ti, Mn, V, Fe, Co, Cu, Zn, Ga, Y, Zr, Nb, Mo, 

i nfrbm$i2ti2> / j?%< t wmoTtm-e&t) , o< 1 <o^^mtz-r 

o ) t'i^^L^Vf ^A^7^;H^kttaML i Cob M2i_b 02 ( 
5$*, M2(±B, Mg, Al, Ti, Mn, V, Fe, Ni, Cu, Zn, Ga 
, Y, Zr, Nb, Mo, I nfr<bM$i21l2>&% < £ — &M<r>7tmX%> *) . 
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[0 0 0 9] 
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0X10-8-2. 4 X 1 0" 4 gCOtEH^ L^coti, ^Oi^&v^, JnfeoJ: 

? kisses t#7knmwt&KfcLfz v) , iE«^v§m 

tfcfcLtz*)'f2><D*-\-fr\ l zWim-f2>Z ttfX%%< >e<7)»^#< & 

[0 0 12] 

3A>H^MiLt, -eoBETltW^O. 2-10m2/g(7)Il 
-C* 19, ¥^S^l -15^ m?>fSBO&<7)£ffl^& c: <h L^o 
[0 0 13] 
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#14 * fa± £ \z \* „ M^tf K K is it & ±1 fico •> A - <y )Vfe&W 

\W)t LT, i N i c Mn d M 3 i- c -d 02 (^^^ M 3 t± B , 

Mg, Al, Ti, V, Fe, Co, Cu, Zn, Ga, Y, Zr, Nb, Mo 
, I n^f>IK$ti^^< h &-ffim07cm-C&*K 0<c^l, 0. Kd 
(DgcftZmtz-to ) »^;^fH<^ i<7)^-e^>±fS<7)M3^C o, A 
1 , Mg, C r L<, #KM3# ? C i N i c Mn d 

Coi_ c _d0 2 ^ffl^it^iOffiLK S*>K, - ?>#fc/km«¥K— 
Ki3&t&^£;El4&i§l*5>&*:*6Kii, L i N i c Mn d Coi_ c _d02 0 
<c<0. 5, 0. Kd<0. b<Dmm<F>W$X*hZ>Z. ttm t LV^ 0 
[0 0 14] 

L i i +e Mn2-f M4f 0 4 M4(iB, Mg, Al, Ti, Mn, V, 

Fe, Co, Ni, Cu, Zn, Ga, Y, Zr, Nb, Mo, In, CrH 
M1R2tl2>4?%:< t i>—mm<?>7tM'C$>*). O^e^O. 5, O^f^l^fr 
fciifc-To ) ¥^l£fl^5~l 5 M m(Dmm<Dii(D^m^^^t^^i 

L<, sRFH±fBOM4 3&*A 1 , M g O & <Dtf X *) tfrt Lv> 0 
[0 0 15] 

(DM&ktZ, EiJtT-2 0 : 8 0-8 0 : 2 0 oIKHK-fa £ £ Lv> 0 
[0 0 16] 

IBO^^zim^^^-t^^^TO^^-r^^ L-Ctt, 0Jx.tf, tf-V 

K 4, 5 -v^^tf^l/ K 4, 
^ K 4, 5 - y7n lf>Hf— V K 4 - i-f-^- 

5 _ ptf-;nf ^p>-# — jK^.— K 4 5 — "/n t: ;Hf — V > # — 
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[0 0 17] 

h , -7°n t: V > * h , V > # bi/nei/^* 

[0 0 18] 

[0 0 19] 

^f^f f7tKP77>, 1, 4-v*3r-9->\ 1, h^rvx^y, 
1, 2 - yx f ^ y x^ >f Oi-f ^ r^f- f-'j^f^xfij^i, v 

[0 0 2 0] 

T-tCfffl^tit^^^^fflv^i^^l, fllJxJf. L i PF 6 , L i A 
s F 6 , L i BF4 , L1CF3 S0 3 , L i N (Ci F 2 l+lS0 2 ) (C m F 2 
m+ lS0 2 ) (A*. 1, m*±m±OSESre**o ) > L i C (C p F 2p+ iS 
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02 ) (C q F 2 q + lS0 2 ) (C r F 2 r + lS0 2 ) 0**, P, Q- r 14 
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[H«!J] 
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[0 0 2 2] 

(HJfefll l ) 

[0 0 2 3] 

JEM&ftSk-t-Zlz&tzoXli, JEUfSWRtLX, LiNio.4 Coo.3 Mn 

o 3 0 2 >; a • — -y ^r;v • n/^w b • -^yify^Si^WcMt^ L 

il.i5Mn1.85O4 ^$ft*^e^;vfl|jtoU^^Av>/r>||^«ft!»i: 1 

[0 0 2 4] 

t*-ij-r>i:^, 90:5: 5WllJti:*Si-)(:I^U itUCN-^JW 
-2-tfn'J K>^im7U-?:ilU :^7'J-S:)f^2 0 ^ m<7) 
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[0 0 2 5] 

t IS#^J-e*) -?> # V "7 * ft tf— 'J H ? 9 5 : 5 <om&}£ K & * «fc ? L 
£J?<^2 0 ^ mOiloMSC Y 9 9 K&K<fc CLtL^K^ 

[0 0 2 6] 

ffcl*-*" & * o T (i , . ^mwmkfkW.^-^ ^)V<D^]y>ij- 
(EC) t^^SiXf;VO^if^*-^^ - h (DEC) fc£3 
: 7 <7>#^ttT^l^£^£*S£i§^lC LiPF 6 £lmol/l 0#J 

(VC) *_tlE«0IEft5S* 1 mA hMtz *) 1 . 3X10" 4 g^^^ 
[0 0 2 7] 

M 1 £MM2 tOflC-t^T-^ 3 LT'jf ^•^'f t> jl^14<7) ^° 'J "7°n kf 
'J-K5*HTESI6 ft«2 SrH«';- K7 Sr^LT 

[0 0 2 8] 

(JfctMH 1 ) 
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[0 0 2 9] 

atom 2 ) 

ftLt, L i1.15Mn1.g5O4 -C^$*L*^tf^;H»iiO';f-^A-r>^r>1g 
#M2»*f*t*:ttfflU L i N i 0 .4 C o 0 .3 Mn 0 .3 0 2 "e^SfU, V A 

[0 0 3 0] 
[0 0 3 1 ] 

(itmm 3 ) 

R^2 0»#fcHtjHc. lEMilltLt, L i1.15Mn1.s5O4 
tf^wV^O^^-^AT^^^It^'fk^filt^^fflL, LiNio.4 C00.3 
Mno.3 O2 "C^StL* 'J A • - • nM/l/ b • v ^tf >&£-BMMSM± 

(VC) £3rax.&v>J; 7 K Ltz a 
[0 0 3 2] 

fit, -e-tt^icov^rti. ±fBom&fij 1 <DWf&tmmzLxi£$m3<D 

[0 0 3 3] 

>kiz, ±M<D£ o \z LxitmLfzmMM l Rtfitmm 1 - 3 <n&fE*MMn— 
%MM**:*l J ?tt2 5°CO^fiT^i3V^T, 5 0 0 m KX%WM]tW±. 

4 . 2Vi X'ftm £ ^*mv)tL 5 0 0mA -Ctt«»jh«EE 3 . 0 V £ "Cflfc 

tt£-t*\ <1 ti £• 1 "9" "f 9 b. Lt, 1 0 -9->f * ^O^&fifcmSrli 0 & LTfir ^ Z 
ti^ftil 0^M ? frE^WCm^AY 1 (mAh) *«I5£U ^O^^^TIB^^ 
1 K^Lfco 
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[0 0 3 4] 

2 5 °C (DMUT izm u zin^tii&nn>Wi 5 0 0 m A-CM^iL«EE 3 . OVi 
-em«£-£T, ^*t»R-Jfctii:i5»t4«^oiSctf iY 2 (mAh) 
&ffll5£U TflBtf^KJ: *)#»!f}» (%) £3^. 1 fc^ 

[0 0 3 5] 

#*lt#^ (%) = (Y2/Y1) X 1 0 0 
[0 0 3 6] 

MJt^ (wt%) ^^Igm^Tia^^l U-^fc-HrC^Lfco 

[0 0 3 7] 









Y 1 

(mAh) 


m (%) 


Mni 

(wtJO 




EC+DEC+VC 


LiNio. 4C00. sMdo. 3O2+ 
L i 1 . 1 bM n i.bb04 


1 6 0 


9 5 


4.0 x 
10- 3 


Jttfc^J 1 


EC+DEC 


LiNio. -»Coo. aMno. a0z+ 
L i 1. isMn i.*b04 


1 6 0 


8 0 


6.0 x 
10-s 




EC+DEC+VC 


L i 1. ieMn 1.86O4 


1 0 5 


8 0 


0. 9 




EC+DEC 


Lit. 1 sM n 1.BBO4 


1 0 5 


7 0 


1 . 5 
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[0 0 3 9] 

<b L fcM n ti;ft^;#rffi Lf:t#x. £> 0 
[0 0 4 0] 
(*Jt«I2Stl r JttfiE«l4, 5) 

itm^&^r^ ^tKs^^spx.^ tr-w*-#^- h (vo (Dmtziiz^. 

5EU i&bn$-£& tf— h (VC) OM*. 0 2 fcarJ-J:? ^ 
WO 2 -etiIE«#* lmAhif:i92. 4 x 1 0 " 4 g > JfctSc^ 4 -CI±IEfe#* 1 
mAhif:H. 0 X 1 0 "4 g , Jt^ 5 -C»±jE«#* 1 m A h ^fc 7 . OX 
1 0 - 4 g U Ztil&9Vli±SZ<7>mMW 1 ffifilK LT, 2 XlfJt 

fcf 0 4 , 5 0#^7fc*#K— fc^t* L fc 0 
[0 0 4 1 ] 

±m<?) x n KitmLtzmnm 2 Rmmm 4 , 5 o&2Mt*#ft— &w 

ISfflU fti?tL2 5°CO^^T^i3V^T, 5Em*v)iL 5 0 0 m A -e^cH^ltmJE 

4 . 2 v t x*ftm z tttzfe, mnmm 5 0 0 m a xmm^±n& 3 . ovits 

1 LT, 1 0-9--T ^;v<7)^S*^«9iIfC^fv\ * 
-etL-rtL^mm^5 O 0mA-e^«j^jt«EE4. 2 VlT^I$*/:t, 
Scmmit3 0 0 mA"CM^Jh«E3. 0 Vitttt^^t, 
Sffeicistt^ 3 0 OmAX<DWiMMAX 1 (mAh) fciHSSLfco 
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[0 0 4 2] 

o omA-e5£m^ih«i±4. 2vim?^ &*myfL4 5 o o 
m Ao«»-cJfcWil&JtWffi3 . o vittl^-^t:, 4r#**#»:r#:WiifeK 

fclt&4 5 0 0mA-e«§iX2 (mAh) £$iJ;£U TifiO:£^ <t *K ^& 
[0 0 4 3] 

v&mi&mtm. (%) = (x2/xd xioo 

[0 0 4 4] 

C) <7)»^iEfe#»lmAh^^i9 1. 0X10-8-2. 4X10"4g«t: 
L 7^H« 1 , 2 0^«fi?«^«7tii{i. if- h ( V C ) <D : ifc 

[0 0 4 5] 
[0 0 4 6] 

;K7)^»^iE^»l mAh ^7^19 1. 0X10-8-2. 4 X 1 0 "4 g <7)$&H 
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%> X -9 \Zti:-o tz 0 

mi] 

[0 2] 

, ^7K*»«t^*n$**iE«?F*lmA^^0^tr-V>*-^-h (vc 
) Ofifc. i§Mt*#tt (%) i«^L/:@T^^.o 

1 IE® 
2 
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&^mun&R^XT)i'<D&mm$:]Em^MiimAhmfzt) i. oxio-»- 

2 . 4X1 0-4g<7)ttH^L7^ o 

[a^m] m i 



tBSE# 2003-3058626 



#S 2002-240610 

m m. a m m tit m 

fScSIJ## [000001889] 

1. fEM/IB 1 9 9 0 ^ 8A240 

ft flf *KJfr^P7f)3?:K*iI2Tg 1 8=M 

2. ^I^^B 1 9 9 3 ^10B20B 

f± Bf ^E^^PTfTMig*ii2TB 5# 5 -Si- 

ft % =#*«*|c^:#a 



